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CLAIMS 

1. A method of analyzing sequences of atomic 
groups including a first sequence having m atomic 
groupsXand a second sequence having n atomic groups 
where m\^nd n are integers, comprising the steps of: 

) preparing an array S[i] having array 
elements SYO] to S[m]; 

b)\ initializing all array elements of the 
array S[i] toyzero and initializing an integer j to 1; 
10 c) Padding 1 to each array element S[i] that 

is equal to an asrray element S[r] and that i i r if 
the array element\s[r] is equal to an array element 
S[r-1] where r is an occurrence position of j-th 
atomic group of the ^econd sequence in the first 
15 sequence; 

d) adding l\to the integer j; 

e) repeating \he step c) and d) until the 
integer j exceeds n; and 

f ) obtaining a longest common atomic group 
20 number between the first andNthe second sequences from 

a value of the array element Sf^m] . 

2. A method of claim 1 ,^/-fx^rther comprising the 
steps of: 

g) preparing an array d£^a[k] having array 
25 elements data[0], data[l] 

h) storing paired data (r,\j) in an array 
element data[k] if the array element S[\L] is changed 
in the step c) where k = S[r]; \ 

i) linking the paired data (r,\j) stored in 
30 the step h) to paired data (r' , j') if r' <\r and 

j' < j where the paired data (r', j') is one\stored in 
an array element data[k-l]; and \ 

j ) obtaining a longest common subsequence 
between the first and the second sequences and \ 
35 occurrence positions of the longest common subsequence 

in the first and the second sequence by tracing the\ 
link formed in the step i). \ 



- 62 - 

A method of claim 1 further comprising the 

step of 

k) evaTu^tij^homology between the first 
and the second sequences basfec^gnthe longest common 
5 atomic group number and a value Jof one^>f^nand n. 

4V. A method of claim 3/ further comprising^fche 
step of 

1) sfea^ching for a sequence that is 
homologous with the rim /sequence from among a 
10 plurality of sequences, by^mccessively assigning one 
of the plurality of sequences tia^he second sequence 
and executing the steps a) to f) anS^lc). 

5. A method of analyzing three-dimensional 
structures including a first structure expressed by 

15 three-dimensional coordinates of elements belonging to 
a first point set and a second structure expressed by 
three-dimensional coordinates of elements belonging to 
a second point set, comprising the steps of: 
a ) generating a combination of 

20 correspondence satisfying a restriction condition 

between the elements belonging to the first point set 
and the elements belonging to the second point set 
from among all candidates for the combination of 
correspondence ; and 

25 b) calculating a root means square distance 

between the elements corresponding in the combination 
of correspondence generated in the step a). 

6. A method of claim 5, wherein the restriction 
condition includes order relation of the elements in 

30 the first and the second point sets that are ordered. 

7. A method of claim 5, wherein the restriction 
condition includes proximity in a geometric 
relationship among a plurality of elements close to 
each other. 

35 8. A method of claim 6 wherein the restriction 

condition includes proximity in a geometric 
relationship among a plurality of elements close to 
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each other. 

9. A method of claim 5, wherein the restriction 
condition includes a condition such that a candidate 
for the combination of correspondence satisfies a 

5 threshold value condition. 

10. A method of claim 6, wherein the restriction 
condition includes a condition such that a candidate 
for the combination of correspondence satisfies a 
threshold value condition. 

10 11. A method of claim 5, wherein the restriction 

condition includes a condition such that an attribute 
value of each of the elements belonging to the first 
point set coincides with an attribute value of the 
corresponding element belonging to the second point 
15 set in a candidate for the combination of 
correspondence . 

J.2. A method of claim 6, wherein the restriction 
condition includes a condition such that an attribute 
value of each of the elements belonging to the first 
20 point sets, coincides with an attribute value of the 
corresponding element belonging to the second point 
set in a candidate for combination of correspondence. 

13. A method of analyzing three-dimensional 
structures including a first structure expressed by 
25 three-dimensional coordinates of elements belonging to 
a first point set ana\a second structure expressed by 
three-dimensional cooroinates of elements belonging to 
a second point set, comprising the steps of: 

a) dividing the sjlefeond point set into a 

30 plurality of subsets having a-mze that is determined 

by the size of the first point set; 

b) generating a combination of 
correspondence satisfying a restriction condition 
between the elements belonging to the \f irst point set 

35 and the elements belonging to each of tfte subsets of 

the second point set from among all candio^tes for the 
combination of correspondence; and 



g) calculating a root mean square distance 
between the elements corresponding in the combination 
of Correspondence generated in the step b). 

\4 . A method of claim 13, wherein the second 
point ^et is divided into the subsets so that the 
number 6± elements belonging to each of the subsets is 
a function of the number of elements belonging to the 
first points, set, 

15. A method of claim 13, wherein the second 
point set is (divided into the subsets so that a 
spatial size ok each of the subsets is nearly equal to 
a spatial size of the first point set. 

16. A method\of analyzing three-dimensional 
structures including a first structure expressed by 
three-dimensional coordinates of elements belonging to 
a first point set and second structure expressed by 
three-dimensional coordMates of elements belonging to 
a second point set, comprising the steps of: 

a) dividing the\ first point set and second 
point set into first subsetsy and second subsets, 
respectively, according to a Secondary structure 
exhibited by the three-dimensional coordinates of the 
elements of the first and the second point sets; 

b) generating a combination of 
correspondence satisfying a first i^estriction 
condition between the first subsets >and the second 
subsets from among candidates for theV combination of 
correspondence; \ 

c) determining an optimum correspondence 
between the elements belonging to each padr of subsets 
corresponding in the combination of correspondence 
generated in the step b), and \ 

d) calculating a root mean squared distance 
between all of the elements corresponding in the 
optimum correspondence in the step c). \ 

17. A method of claim 16, wherein the optimum 
correspondence determining step comprising the 
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^substeps of: 

i) generating a combination of 
correspondence satisfying a second restriction 
condsition between the elements belonging to the 
subsets corresponding in the combination of the 
correspondence generated in the step b); 

.) calculating a root mean square distance 
between the^ elements corresponding in the combination 
of the correspondence generated in the substep i); 
10 iii) \ selecting a combination of the 

correspondence's the optimum correspondence according 
to the value of Nihe root mean square distance value 
calculated in the\substep ii ) . 

18. An apparatus for analyzing sequences of 
15 atomic groups including a first sequence having m 

atomic groups and a second sequence having n atomic 
groups where m and n arev integers , comprising: 

means for p\^aring an array S[i] having 
array elements S[0] to S[] 
20 means for initializing all array 

elements of the array S[i] to \ero and initializing an 
integer j to 1 ; \ 

means for renewing Vhe array .S[i] by 
adding 1 to each array element S[i\ that is equal to 
25 an array element S[r] and that i ^ the array 

element S[r] is equal to an array e lenient S[r-1] where 
r is an occurrence position of j-th atomic group of 
the second sequence in the first sequencte; 

means for incrementing the Integer j by 
30 1; \ 

means for repeatedly activating the 
renewing means and the incrementing means untisl the 
integer j exceeds n; and 

means for obtaining a longest commim 
35 atomic group number between the first and the second 

sequences from a value of the array element S[m] 

19. An apparatus of claim 18, further comprisin 
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means for preparing an array data[k] 
havingX^rray elements data[0] , data[l] . . . ; 

means for storing paired data (r, j) in 
an array eleiaent data [k] if the array element S[i] is 
5 changed by the\enewing means where k = S[r]; 

meahs for linking the paired data (r, j) 
stored by the storing means to paired data (r' , j') if 
r' < r and j' < j wherfe the paired data (r', j') is 
one stored in an array element data [k-1]; and 
-10 means for ob^dning a longest common 

fn subsequence between the firp^and the second sequences 

and occurrence positions off the^ longest common 
;~ subsequence in the first and the\second sequence by 

□ tracing the link formed by the linking means . 

^3 15 20. An apparatus of claim 18, nirther comprising 

*y means for evaluating homology between 

s the first and the second sequences basecKon the 

^ longest common atomic group number and a v^lue of one 

ry of m and n. 

y 20 21. An apparatus for analyzing three-dimensional 

structures including a first structure expressed by 
three-dimensional coordinates of elements belonging to 
a first point set. and a second structure expressed by 
three-dimensional coordinates of elements belonging to 
25 a second point set, comprising: 

means for generating a combination of 
correspondence satisfying a restriction condition 
between the elements belonging to the first point set 
and the elements belonging to the second point set 
30 from among all candidates for the combination of 

correspondence ; and 

means for calculating a root mean square 
distance' between the elements corresponding in the 
combination of correspondence generated by the 
35 generating means. 

^ — 3rt-. - An ap paratus for analyzing three-dimensional 

structures including a f irs^Tsttrru^tuxgexpressed by 
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:hree-dimensional coordinates of elements belonging to 
aVfirst point set and a second structure expressed by 
three-dimensional coordinates of elements belonging to 
a second point set, comprising the steps of: 

means for dividing the second point set 
into a ^plurality of subsets having a size that is 
determined by the size of the first point set; 

means for generating a combination of 
correspondence satisfying a restriction condition 
10 between the Vlements belonging to the first point set 
-~ and the elements belonging to each of the subsets of 

i.p the second poin\ set from among all candidates for the 

I* combination of correspondence; and 

P 5 means for calculating a root mean square 

in 15 distance between the, elements corresponding in the 

combination of correspondence generated by the 
□ generating means • 

23. An apparatus fdr analyzing three-dimensional 
hy structures including a fikst structure expressed by 

w 20 three-dimensional coordina*Defs of elements belonging to 

a first point set and a seoqad" structure expressed by 
three-dimensional coordinates No f elements belonging to 
a second point set, comprising:^ 

means for dividingYthe first point set 
25 and the second point set into fir^t subsets and second 
subsets, respectively, according to\a secondary 
structure exhibited by the three-dimensional 
coordinates of the elements of the fir^t and the 
second point sets; 
30 means for generating a combination of 

correspondence satisfying a first restriction 
condition between the first subsets and the\second 
subsets from among candidates for the combination of 
correspondence; \ 
35 means for determining an optimum \ 

correspondence between the elements belonging to each 
pair of subsets corresponding in the combination ob 



